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Thisis a picture showing how the elevated CO2 system distributes the CO2 in an open
chamber. The sir isreleased through holes in the suspended pipes. The controlled rings
also have these pipes, but there is ssmply no CO2 added to the air.
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Respiration rates of trees averaged by treatment.

a) TheHigh CO2 trees show adistinctively higher resp. rate than those in the
Controlled.

b) On this graph the two treatments show no apparent differencein resp. rates at all.
Thisis caused by separate circumstances. Severa days before the July 14 readings
were taken, the system which delivers the elevated CO2 was working fine. However,



the week preceding the Aug. 4 readings there had been a storm which knocked out the
system. Thereisalso the fact that the CO2 was off while we were taking the readings
on July 14, and on while we were taking readings on Aug. 4. As expected the higher
CO2 on Aug. 4 lowered the rates due to diffusion gradients.

The branches in the readings had an average diameter of approximately 10 mm. This
data taken two days after the Aug. 4 readings still shows the impact of the system
being down for several days.



Thisisme HARD at work. | have attached the Licor tubing to the automated system’s
chamber, and continued to enter the information necessary to take areading.
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d) e) f) Samedataasshown in graphsa, b, and c, except averaged by ring# not
treatment. Rings 1 & 2 arein an elevated CO2 environment and Rings4 & 5areina
controlled environment.



ENVIRONMENTS

The primary objective of this research was to monitor the effects of increased
[CO,] coricentrations on tree respiration. The studies were conducted on the Free
Air Carbon Dioxide Enrichment (FACE) site. A Licor (portable photosynthesis
system) was used to monitor the respiration in the tree bole and branches. Increases
in CO, were recorded four times every twenty seconds at each reading, Other
factors, such as alir temperature, stem temperature and time of day were also
monitored. Readings on several different occasions showed the trees in rings one
and two (high CO,) were respiring at a higher rate than those in four and five
(controlled), and there were no significant differences between the ambient and
controlled rings, Tt also showed respiration rates were higher in branch samples,
which may be linked to an inerease in living tissue, This study is only a glimpse of
the big picture, It must be considered with similar studies on other tree physiclogical

processes, such as photosynthesis.
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g) Shows that there were no significant differences between the ambient rings and the
controlled rings.



h) Compares the rates of the same tree but at different heights. The“S’ stands for the
Stem and the “B” stands for the Branches.






This picture shows a close up of the automated system we have been working on. When
perfected, this automated system will provide readings throughout the day without
requiring anyone’s presence.
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i) j) Eachtree/branchis plotted as adata point. The graphs show High CO2 (sguare symbol)
versus Controlled (triangle symboal).



This picture was taken from the lift in Ring# 1 while | wasin the lift in Ring# 2.

ACKNOWL EDGEMENTS

This research was sponsored by the Global Change Research Program of the
Environmental Science Division, office of Health and Environmental Research, US
Department of Energy under contract no. DE-ACO5-960R22464 L ockheed Martin
Energy Research Corporation Environmental Science Division ORNL. Thisresearch
was also make possible by the Global Change Education Program, with a special thanks
to Jeff Gaffney, Mary Kinney, and Milton Constantin. | am most grateful to Nelson T.
Edwards for histime and effort which went far beyond what was expected.



